Trichoscopy (dermoscopy of the hair and scalp) is a technique that improves diagnostic accuracy and follow-up with hair and scalp disorders. Although several studies of trichoscopy have been made in Caucasian and Asian populations, little has been published regarding trichoscopy findings in skin of color, despite the great prevalence of hair diseases in populations with this kind of skin. The aim of this review was to describe the trichoscopic features of normal scalp and of hair disorders in patients with dark skin phototypes. This will help dermatologists to distinguish between unique trichoscopic features of dark skin, and allow them to provide more accurate diagnoses and treatments for these patients.
Introduction
Trichoscopy is the dermoscopic examination of the hair and scalp [1, 2] . It is a fast, noninvasive, and costefficient technique that improves diagnostic accuracy and follow-up with hair and scalp disorders [3] [4] [5] [6] [7] [8] .
Human hair has been classified into three distinct groups according to ethnic origin: Asian, Caucasian, and African [9] [10] [11] . Several studies have been published about trichoscopy in Caucasian and Asian populations; however, little has been published regarding dermatoscopic findings in hair disorders of dark-skinned individuals [4] .
Hair and scalp disorders are a considerable problem among patients of African descent [3, 11, 12] . The distinct properties of the hair and scalp of this patient population warrant further investigation into their unique trichoscopic patterns [3, 4, 13, 14] . The aim of this review was to describe the trichoscopic features of the normal scalp and of hair disorders in patients with dark skin phototypes, including but not limited to patients of African descent.
In this review, we searched the literature spanning from 1993 to 2017 on trichoscopy of dark-skinned individuals. All full articles from this search were reviewed and included if pertinent. After the initial search, we reviewed the references of all articles to discover any cases not uncovered in our initial PubMed/MEDLINE search. Sixty-one papers on trichoscopy of dark-skinned individuals with hair and scalp disorders were included. Three books on trichoscopy were also included and reviewed [15] [16] [17] .
Normal Dark-Skinned Scalp
The color of the scalp on trichoscopy varies between light brown and dark black, and does not necessarily correlate with the actual color of the skin [4] . A perifollicular pigmented network or honeycomb pattern is normally visible in the whole scalp [4, 18] . It is formed by pigmented lines (corresponding to rete ridge melanocytes) that surround hypochromic areas (fewer melanocytes residing in the suprapapillary epidermis) [18, 19] (Fig. 1) . A unique feature of the pigmented scalp is the presence of pinpoint white dots, first described by Kossard and Zagarella [20] as a sign of fibrosis in scarring alopecia, but better characterized by Abraham et al. [18] in 2010 as a feature of the normal scalp instead (Table 1) .
Pinpoint white dots are small (0.2-to 0.3-mm) white dots that are regularly distributed between the follicular units [1, 4] (Fig. 2) . Reflectance confocal microscopy showed that these dots correspond to acrosyringeal and follicular openings [21] .
The scalp of individuals of African descent often presents asterisk-like macules, scales, and residues of styling products, and erythema is quite common [5] . The hair density is significantly lower than in Caucasians, but the hair shaft diameter is larger and the shaft is flat in shape [10, 11, 22] . Follicular units most commonly consist of a couple of hairs emerging together [21] . African hair is prone to develop knots, longitudinal fissures, and splits along the hair shaft [23] . Normal dark-skinned scalp. Trichoscopy shows a perifollicular pigmented network or honeycomb pattern (pigmented lines that surround hypochromic areas). Fig. 2 . Normal dark-skinned scalp. Trichoscopy shows pinpoint white dots, regularly distributed between the follicular units. Fig. 3 . Scarring alopecia. Trichoscopy shows pinpoint white dots with an irregular distribution, and irregular white patches. 
Nonscarring versus Scarring Alopecias
In dark-skinned individuals, the presence of pinpoint white dots makes distinguishing scarring from nonscarring alopecia more difficult than in nonpigmented scalp, as the loss of follicular openings is not immediately evident [4] . In nonscarring alopecias, the pinpoint white dots' distribution is very regular, and the dots often contain miniaturized or broken hair shafts. In scarring alopecias, the pinpoint white dots have an irregular distribution, and the scalp between the dots contains irregular white patches (follicular scars) [4, 10] (Fig. 3) .
Nonscarring Alopecias
Androgenetic Alopecia On trichoscopy, the honeycomb pattern is preserved, and the pinpoint white dots are regularly distributed [4, 24] . The diagnostic criteria are the same as in Caucasians: more than 20% hair shaft variability and presence of short, thin (0.03 mm in diameter) regrowing hairs in the frontal scalp [4, [25] [26] [27] (Fig. 4) . Chiramel et al. [26] reported that the peripilar sign, commonly found in Caucasian patients with early androgenetic alopecia, is uncommon (6%) in patients from North India, possibly owing to the difficulty in identifying this feature in dark skin. The peripilar sign is a brown halo around the emergence of the hair shaft, and it pathologically corresponds to perifollicular inflammation [15] . Bhamla et al. [28] found that trichoscopy was 75% sensitive and 61.54% specific in diagnosing early female pattern hair loss.
Alopecia Areata Trichoscopy in alopecia areata shows preservation of the honeycomb-like pigmented network in affected and unaffected scalp [2, 29, 30] . Yellow dots are uncommon, as empty follicles appear white instead of yellow [26, 29] . Although some researchers (Bapu et al. [31] , Mane et al. [32] , and Guttikonda et al. [33] ) reported yellow dots as the most common dermoscopic feature of alopecia areata in dark-skinned Indian patients, their pictures document white rather than yellow dots.
Other dermoscopic features of alopecia areata are the same as in Caucasian and Asian patients and include exclamation mark hairs, broken hairs, black dots, circle hairs, and coudability [4, 16, 17, 29] (Fig. 5 ).
Tinea Capitis
The clinical diagnosis of tinea capitis in dark-skinned scalp can represent a diagnostic challenge as erythema of the scalp is more difficult to appreciate [34] . Corkscrew hairs, which appear as irregularly twisted short hairs, are a characteristic finding in patients of African descent [4, [34] [35] [36] [37] [38] (Fig. 6) . Their shape is related to the shape of African hair, and they were not detected in tinea capitis patients with black scalp but different ethnicity [34] . For instance, Amer et al. [39] reported that the most frequent dermoscopic feature of tinea capitis in an Egyptian population was comma hairs, first described by Slowinska et al. [40] , followed by zigzag hairs, found in 60 and 30% of their patients, respectively. Other features of tinea capitis reported in black scalp include black dots, hair casts, broken hairs, clip or question mark hairs, and Morse codeshaped hair [4, 34, 39, 41] . Trichotillomania Few reports have been published about the trichoscopic characteristics of trichotillomania in dark skin [26, [42] [43] [44] . The honeycomb-like pigmented network is preserved and pinpoint white dots are regularly arranged [19, 26] . The most important features include the presence of broken hairs of different lengths, short hairs with trichoptilosis (split ends), black dots, irregular coiled hairs, upright regrowing hairs, question mark hairs, flame hairs, the "V" sign, tulip hairs, and hair powder [26, [42] [43] [44] [45] . Fig. 4 . Androgenetic alopecia. Trichoscopy shows hair diameter variability and a preserved honeycomb pattern. Fig. 5 . Alopecia areata. Trichoscopy shows preservation of the honeycomb-like pigmented network, numerous white dots, exclamation mark hairs, broken hairs, and black dots. Early Nonscarring Alopecia -Late Scarring Alopecia Dissecting Cellulitis Although dissecting cellulitis is mostly seen in young males of Afro-American or Hispanic descent, most of the literature on trichoscopy of this condition is based on Caucasian patients [4, 9, [45] [46] [47] [48] [49] [50] [51] . Trichoscopy of the alopecic patches shows features of nonscarring alopecia, with regularly distributed pinpoint white dots, enlarged plugged follicular openings and black dots, and broken hairs [4] . In end-stage disease, scarring lesions may appear, and they are characterized by confluent ivory-white areas lacking follicular ostia, indistinguishable from other scarring alopecias [6] .
Traction Alopecia Trichoscopy in the early stage of the disease shows preservation of the honeycomb pattern, regularly distributed pinpoint white dots, and reduced hair density, with numerous miniaturized hairs [4] . The advanced stage of the disease is characterized by pinpoint white dots with an irregular distribution and the presence of irregular white patches [4, 9] . Early diagnosis of traction alopecia is important, as the hair loss is reversible [10, 45, [52] [53] [54] [55] [56] . The presence of hair casts surrounding the hair shafts at the periphery of the alopecic patch indicates ongoing traction and suggests that the alopecia is likely to progress [57] (Fig. 7) .
Scarring Alopecia
Central Centrifugal Cicatricial Alopecia Central centrifugal cicatricial alopecia (CCCA) is a very common cause of scarring alopecia among women of African descent [58] [59] [60] [61] . Trichoscopy of CCCA shows preservation of the honeycomb pigmented network and pinpoint white dots with an irregular distribution [4, 18] . A peripilar gray-white halo around the emergence of the hairs is a specific and sensitive sign for the diagnosis of CCCA. These peripilar white halos correlate on histopathology with the follicular ostia of both terminal and vellus follicles surrounded by perifollicular fibrosis [62] .
Other dermoscopic features of CCCA include hair shaft variability, perifollicular erythema, broken hairs as black dots inside the follicular opening or as short broken shafts, pigmented asterisk-like macules with sparse terminal and vellus-like hairs, and scattered white patches [4, [62] [63] [64] (Fig. 8) . Dermoscopic features directing biopsy in CCCA include one or two hairs emerging together, surrounded by a white halo [4] .
Lichen Planopilaris
Trichoscopy of lichen planopilaris shows preservation of the honeycomb pattern pigmented network with pinpoint white dots that give rise to a starry sky appearance (starry sky pattern) [4, 10, 15] . Peripilar casts (concentrically arranged and tightly adherent scales around the emerging hair shaft) are typically observed around the terminal hairs within and surrounding the alopecic patches [1, 4, [65] [66] [67] (Fig. 9) . They are only appreciated using dry dermoscopy [1] . Casts often surround a tuft of 2 or more hairs emerging together [1, 4] . Other common features are a few broken hairs, black dots, and pili torti [4, [65] [66] [67] .
Perifollicular blue-gray dots with an annular pattern (which pathologically corresponds to melanin particles within melanophages or free on the papillary dermis) or "target" pattern (which results from the accumulation of melanophages around the hair follicles) are occasionally seen [4, 68] . Dermoscopic features directing biopsy in lichen planopilaris include a tuft of 2 or 3 hairs surrounded by a peripilar cast [4] .
Frontal Fibrosing Alopecia Frontal fibrosing alopecia (FFA) is commonly associated with eyebrow and limb involvement [68] [69] [70] [71] . Facial papules [72] [73] [74] [75] and lichen planus pigmentosus are frequent in dark-skinned individuals [75] [76] [77] [78] [79] [80] .
Trichoscopy of the receding hairline shows absence of vellus hairs and presence of terminal hairs with peripilar casts, which may be subtle or very prominent [4, 81] (Fig. 10) . Black dots, pili torti (flattened hair shafts that twist 180° at irregular intervals), follicular hyperpigmentation, and broken hairs can also be seen [4, 69, 71, 80] . Trichoscopy of the alopecic band shows irregularly arranged pinpoint white dots and white patches [69] . The dermoscopic feature directing biopsy in FFA is the same as in lichen planopilaris, a hair with peripilar casts [4] .
Pirmez et al. [79] reported the dermoscopic findings of lichen planus pigmentosus associated with FFA, which included four distinct patterns of pigmentation: a pseudonetwork, a dotted pattern, speckled blue-gray dots, and blue-gray dots arranged in circles.
Discoid Lupus Erythematosus
Trichoscopy of affected areas shows loss of pigmentation with disruption of the honeycomb pattern and reduced or absent pinpoint white dots [4, 68] . Follicular keratotic plugs and peripilar casts are commonly observed [65] (Fig. 11) . Follicular keratotic plugs pathologically correlate with hyperkeratosis and significant keratotic plugging of follicular ostia at the level of the infundibulum [4, 82] . Blue-gray dots arranged in a speckled pattern are typical of discoid lupus erythematosus (DLE) and are caused by pigment incontinence involving both the hair follicle and the interfollicular epidermis [4, 68] . Other dermoscopic features of DLE are the presence of follicular red dots (erythematous polycyclic, concentric structures which correspond to dilated follicular openings surrounded by dilated vessels), white patches, and variable scaling [82] . Enlarged branching vessels are also common, and their presence strongly suggests a diagnosis of DLE [65, 82, 83] . Abedini et al. [84] reported that the presence of both tortuous branching vessels and hyperkeratotic follicular scales was 100% specific for the diagnosis of DLE in Iranian patients (phototypes III-V). Dermoscopic features directing biopsy in DLE include keratotic plugs, red dots, and peripilar casts [4] . Central centrifugal cicatricial alopecia. Trichoscopy shows preservation of the honeycomb pigmented network and pinpoint white dots with an irregular distribution. Peripilar gray-white halos are seen around the emergence of the hairs. Hair shaft variability, perifollicular erythema, and scattered white patches are also present. Fig. 9 . Lichen planopilaris. Trichoscopy shows preservation of the honeycomb pattern pigmented network with pinpoint white and multiple peripilar casts (including casts surrounding tufts of 2 or 3 hairs emerging together). Fig. 10 . Frontal fibrosing alopecia. Trichoscopy of the receding hairline shows absence of vellus hairs and presence of terminal hairs with peripilar casts. The honeycomb pigmented network and pinpoint white dots are also evident. Acne Keloidalis Nuchae Acne keloidalis nuchae is a chronic inflammatory condition that most commonly affects young men of African or Hispanic descent [85] . It is believed that shaving of short, tightly curled hair may be a precipitating factor for the development of the disease [9] .
Trichoscopy shows broken hairs with tufting, ingrown hairs, and peripilar casts [1] . Ingrown hair can be due to extrafollicular and transfollicular penetration of the skin, usually secondary to a sharp-cut end of the terminal curly African hair [85, 86] .
Folliculitis Decalvans Trichoscopy typically shows multiple hairs (normally 6 or more) emerging from a single dilated follicular orifice (polytrichia) and surrounded by a scale collarette [1, 87] . Other trichoscopic findings include focal disruption of the honeycomb pattern with loss of pigmentation, reduction of the number of pinpoint white dots, irregular white patches, yellowish tubular scaling, scalp erythema, crusting, and follicular pustules [87] .
Acquired Hair Shaft Abnormalities
Hair Breakage Hair breakage is a common problem in individuals of African descent due to the intrinsic characteristics of their hair (more fragile, reduced tensile strength, and reaching its breaking point earlier than the hair of other racial groups) and also secondary to hair shaft damage caused by excessive styling and straightening [3, 4, 88] .
Trichoscopy of the scalp or of the shed broken hairs shows trichorrhexis nodosa, with swelling nodes of the hair fibers and splitting of their tips (distal trichoptilosis); the trichoptilosis may also be centrally located [3, [89] [90] [91] [92] (Fig. 12) .
Conclusions
In the last years, trichoscopy has become a very useful tool in the diagnosis of hair and scalp disorders. However, most of the studies have been done in Caucasian or Asian populations, and although most dermoscopic features are similar in dark-skinned individuals, there are some characteristics of the pigmented scalp that are unique and important to be known. This paper reviewed the available literature on darkskinned hair and scalp disorders, adding personal cases and information, and showing all their specific trichoscopic features.
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